Chromatin organization and basic nuclear proteins in the male germ cells of Rana tigerina.
The process of chromatin condensation during spermiogenesis in Rana tigerina is similar to the heterochromatization in somatic cells, where 30 nm fibers are coalesced together into a dense mass in spermatozoa without changing their initial size and nucleosomal organization. This conclusion was supported by the finding that the full set of core histones (H2A, H2B, H3, H4) are still present in sperm chromatin, but histone H1 is replaced by its variant, H1V. Rabbit anti-sera were raised against histone H3, H1, H1V, and H5 (H1 variant in chick erythrocyte). Anti-histone H1 antiserum cross-reacted with histone H1V, which implied the presence of a common epitope. Anti-histone H1V and H5 also showed cross-reaction with each other but not with histone H1, which implied the presence of a common epitope not shared by histone H1. Immunocytochemical studies, using the above antibodies as probes, showed that histones H3 is present in all steps of spermatogenic and spermiogenic cells, and somatic cells including red blood cells, Sertoli cells, and Leydig cells, while histone H1 is present in all of the cells mentioned except in spermatozoa where it is replaced by histone H1V. Histone H1V appears in the early spermatids starting from spermatid 1 (St1), and it persists throughout the course of spermatid differentiation into spermatozoa. Histone H1V is also found in chromosomes of metaphase spermatocyte and red blood cells. Thus histone H1V may cause the final and complete condensation of chromatin in Rana spermatozoa, a process which is similar to the heterochromatization occurring in somatic cells such as metaphase chromosome and chick erythrocyte nucleus.